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ABSTRACT: 

PROBLEM TO BE SOLVED: To efficiently amplify C- and L-band waves. 

SOLUTIO N: C-band signal light SC and L-band signal light SL are 
input to an 

EDF 14 via ports A and B of an optical circulator 10 and WDM optical 
coupler 

12. The optical coupler 12 supplies excitation light from an 
excitation LD 20 

to an EDF 14. The EDF 14, which is excited by the excitation light, 
amplifies 

the C-band signal light SC to generate C-band ASE light. A reflector 
15 

reflects most of the signal light SC and C-band ASE light and passes 
the 

remaining light and signal light SL therethrough. The signal light 
SC is again 
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amplified by the EDF 14 and output from a port C of the circulator 10 
via the 

optical coupler 12 and via the port B of the circulator. Light, 
transmitted 

through the reflector 16, is directed into an EDF 22 via an optical 
isolator 18 

and a WDM optical coupler 20, and the optical coupler 2 0 supplies an 
EDF 22 

with the excitation light from an excitation LD 32. The EDF 22 
amplifies the 

excitation light and the signal light SL from C-band light received 
from the 

optical isolator 18. An optical circulator 28 and a C-band reflector 
26 

combine the amplified signal light SC and signal light SL. 
COPYRIGHT: (C) 2002 , JPO 



6/12/05, EAST Version: 2.0.1.4 



(19)H*HfcHF/¥ (JP) (12) & H ^ fft & SI (A) 



(ll)#HFtfiH&W## 
#182002-261363 
(P20Q2-261363A) 
(43)&I8B ^dtl4^9«13B (2002.9. 13) 



(51)Inta T 
HOIS 3/10 
3/06 
3/094 
H0 4B 10/00 
HO 4 J 14/00 



FI 

HOIS 3/10 
3/06 
3/094 

H04B 9/00 



r-7>R##) 
Z 5F072 
B 5K002 
S 
Z 
E 

mm<D&7 ol (^ ii s) s*Hfca< 



C21)(UB»9 


*JR2001 -60772( P2001 -60772) 


(7DHJBA 


300053656 










(2Z)ttWB 


¥JS13^3^ 5 B (2001.3.5) 




«ffi»JbSWttWl2TB 1S15# 






(72)««# 










xssik±mm*m2TB i#i5#«as& 














(72)»W# 


SB 








«F5»±fflf8m^S2TB l#15*MfcS£ 














C74)«SA 


100090284 








#a± ffl* SK 











(54) ftgffiS 



(57) 

Sl**. 3t9--^aW-^l OcO^-hA, BfcWDM 
3^-/T7l 2 SALTED F14fcA:«-£. 
7?1 2Ji. BfigLD3 0*>£>C9j|jg7fc£EDFl 4£ 

R«S§16(±m^3tSc fcCAyKASE3fc«9U 
^ScliStfEDF^T-JtMiSfU 3b&-yT7l2 

-?1 8tWDM3t^-/7*720Sr^-LTEDF22t: 
AfltU 3t^ y7*7 2 0{iJiieLD3 2*>^liie3tS: 
EDF2 2fcfft*&-r&. EDF22«. *<7>®Wtt% 

tmth. 3fc*-**W-*2 8fcCA>KKIt2§2 6 




imm] *ia>k (c) m*m(sc > tm 

2A>H (L) <D€^fc (Sl ) Z-tttAJjiEttZlt 

mm i *y f (c> cofi^t^iiga^s 1 c^a 

HlfMl4) fc. 

SBBlXyK (C) JDfi&ftol^^K (L) <o 
ft^£m*lS£&IS2^ii*I&ttc ( 2 2 ) t . 

1 <03fc»i«E# ( 1 4 ) fc 31^ 2<0ftitHg&tt 
(22) fcOBIfc:£B3*U mm 1 a> H«03K5r l 0 

o%*m<7>mmT5iMi-z mi mm ( 1 6) 
m i . m 2 mm 3 f ss i 

^-^ (10) "C&oT. 3SBSl<BsK-FfcA#*- 

h m^m^tt: mm2 cox- h&t>mm i <r>± 
mm# (14) tissu mmicommsm ( 1 
4 ) mm 2 <o#- f tiA^-ri. asm 3 
-F*^aj^smi<^--^^w—^ ( 1 0 ) 
jaj^srffl^&nsefts ( 3 0 ) t . 
mmmM < 3 0 ) comij-tzmmtz . aits 1 o 

* (10)<OS2^-Fi:aSmi<05t 

( 1 4 ) t *>iaa>*> asassi 1 <D3fttMi&tt 
mm2<omm&*?t!mztifii'mm 2*y Ycom^ 

3tt. SKSl«03t^-^U-^ (10)<03S3S3 
Fa>&aj;&3ft&miS£ixfcSKSS 1 Ay FtfXif- 



mM(32) t. mm2<?)®mt&. mmim 
n ( 1 6 ) t mm2<r)mwtm (22) t<mt^ 
mmm2<wwmto (22) tzm-t&m2<o® 

imm3 i m&ffl&w . m 1 ^> fo^s 1 0 0 

%RSttSS2R»S ( 26 ) fc. *1 . SfS2&tf|g3 
#-F£JMit£&203fcir-*^-:re*o-t\ a 

smi^-Ft:aasi3fc^-^i^-^ do) com 
3tf-F#g£U aa^2^-Fta^g2Rits 
(26) zftLxmm2commmTtmzii&m 
m2*y Y<mmufix))-thm2 o^-*-* a v-9 

*2Ay K*fL/<y F*T**«««1 fcE»Wie«IHi 

[f*£JS5] iMS^S (30) li. a^l<7)3t 
t|M@8tt (14) <D££fcH 0 3i&S 1 <oia©fca« 

imm6) mmimm (i6) mmmico 
[i?W7] mm\<mmm*{ iwmm 



(2) ^2002-261363 

2 

e3feOT-casag2^>Ft»t'CjE<OfiI#S:ft(ii^-S 
[000 1] 

[0002] 

10 >Y(1. 52—1. 57//m=g) tJii'T. UOY 
(1. 5 7~1. 6 0Amf) CDfflffl#e*f*$;frC^ 

1*35 6 0 4 9 4 1 7 ^£m&Vm 6 0 4 9 4 1 8 ^r&?8 
-f-&Mtt>*l6*lX»£. 

[0 003] t/^. CAyHJglgfflcox^b-^A^tet 
7r>fA'(EDF) s CA>-H<7)10 0%RltS. L^\* 
VFJiilifflEDF. &VCyN>HaifL>'N>KtfDl 0 0 

xmmi'VTMzwm.L. cx>Y<rm^mzc* 
yvmmEDFttmzit. LAvF^^etcA 
y vmmE d f&ixla> F^nfflE d f zomzit 

&XoizLfiSMm.con&t. »^TV>6 (^IB2 0 
00-58953^) . 
30 [0004] HfiWtCffifflSflTV^ Lrty F3t 

crtyvKmrntrntx-ibh. -tebt,. 

C^'yFO^iOt^V^EDF. 1480 
nmXl±9 8 0nm^l|jigLD, ae^^STtSfc* 

[0 00 5]*ffl8tt±. ag5tSkLTl 5 50nm^ 
LD^fiEffl-rsL^-yF5K»i^*^g$ti/c (0!x. 

<f % J. F. Mass icott, J. Arm 
40 itage, R. Wyatt, B. J. Ai 
nslie and S. P. Craig — Rya 
n," Hi gh gain, broadband, 
1. 6/xm Er3+ doped Silica f 
iber amp t ifier" , Electron. 

Lett. , 1990, 26, No. 20, 1645 
-1646) 0 

[ o o o 6 ] ttz. &%tmz$m^z awr. 1 5 5 

0 nmfc 1 4 8 0 nm02»ft^@Ijgt-SJiftk^$ 
J. F. Massicott, 
50 R. Wyatt, and B. J. Ainsli 



(3 

3 

e, " Low noiseoperation of 
Er 3 + doped Silica fiberam 
plifier around 1 . 6 ju m" , E 1 e 
ctron. Lett. , 1992, 28, No. 2 
0, 1924-1925) . 

[0007] 1 550nm^LD£^-r£LA>-K3fc 
JMNSTIi* aTOffiMfitfbh. tth*>. 15 50 
nmHlgfcL 14 80nmXli98 0nmHeJ: , 3ffl^ 

Mk L-T^XLTV^1480nmXtt9 8 0nm^L 

D£&oi)mmx'$>&. ztiL,<7>m&frt>. 1550 

[00 08] 2»SBtoe<0fflB£T'«. 14 80nmS|je 
i:lie^^-C»#J^S5-iS#T§S. L*>L. HKfcTfJ 
EdilXWOrtU 5 50nmLD*!i®4C:k, 2SS 
OLD£^^2>OT18jS#«$HkU iSnXMc&S 

[ 0 0 0 9 ] ifc . 2»[^l|je^|««±^|E D F <& 
~r\ EDSFfcfr-T. )/Clifir*>:h.TV>S#, 7 7« 
EDF (WTEDFFfc«rf. ) Tfcttr;WlTVv5rV\ 
7WM*jEDFfcOVvr{i N H. Ono, M. Y 
am a d a and Y. Ohishi, "Gain- 
flattened Er 3+ — doped fibe 
r amplifier for a WDM sig 
nal in the 1. 57—1. 60 jum w 
avelength region", IEEE Ph 
otonics Techn. Lett. , 199 30 
7, 9, No. 5, 596-598, H. On 

o, M. Yamada T. Kanamri, 
S. Sudo and Y. Ohishi," 1. 
58/zmban f 1 u o r i d e — b a s e d Er 
3 + — doped f i b e r amp 1 i f i e r f 
or WDM transmission syste 
ms" , E 1 ectron. Lett. ,1997, 
33. No. 17. 1471-1472£#8g$il£ 

[0010] EDF FZm-th&&. ^«Kp'5nmJ£ 40 
#oTl 5 6 5-1 600 nmt%&ZttfflgZtlT 
l^(H. Ono, M. Yamada, T. K 
anamori, S. Sudo and Y. O 
h i s h i , " 1 . 58/xmband fluorid 
e— based Er 3+ — doped fiber 
amplifier for WDM transmi 
ssion s y s t em s " , E 1 e c t r o n . 
Lett. , 1997, 33, No. 17. 1471- 
1472) . 

[00 1 1] 980nm®e - C{4. 1480nm@&gJ: 50 



^2002-261363 
4 

00. 3d Bgjg. n^*ga*«i&#L. taskt Lxm 

o dB&$mit:ti'&mimi <h. o 

no, M. Yamada, S. Sudo an 
d Y. Ohishi, " 1. 58/xm band 
Er 3 + — doped fiber amp 1 i f i e 
r pumped in the 0. 98 and 

1 . 4 8*zm bands", Electron. L 
ett. , 1997, 33, No. 10. 876-87 
7) . 

[0012] 2&<r)%mm$:i'VTtm8;mLxm. 
%mvit&mrt-z>mi&.i>miztix^h. mux. 

mm.<^mm/st LX 9 8 0 n mfibgOE D S F £ ffiJH 
U W&rffim&t LT1480nmjaeC9EDSF 
£tettt**£T\ VA >3 2. 8dB. m%fg&5. 

0 d Bwmmm 0 m nwmmztix^z . mmco 

fflffl&t LT980nmafie^)EDSFS:ffifflL, & 
&<rfflm%t LX 1 4 8 0 n mffigVE D F F ZffiQ 
?im&X\ 0 . Hfjl5 . 1 d BRV 

im&m5nmtf$mziix^h. zk. m&<vm 

«aSfcLT9 80nml|jgtOEDSF£ffifflL. ftg<0 
mm%st LX 148 0 nmEteecOE D S F 
Wr£Z\ #EDSFiO^£gStaffi-fS l Ifc{ci: 

0. y>fy20dB. dBwmimm7 0 
nmnmtmmwmtix^z. mm. m. y 

amada, H. Ono and Y. Ohish 

1, " low— noise, broadband E 
r 3+ — doped silica fiber am 
plifiers", Electron. let 

t. , 1998, 34, No. 15, 1490-149 

l 

[00 13] jgtc. %TAVV-9*1tLXZ*WX> 
SF£8«SL. *02OWEDSF£;SWftJljjBtS«i 

y 3 o d b . m%m&6 d B&±Avmm 

t&47 nmtimt>iVX^& (H. Sawada, M. 

Yoshida, K. Imamura and 
Y. Imada, " Broadband and g 
a i n— f l at te ned erbiumu— dop 
ed fiber amplifier with +- 
20 dBm output power for 1 
580 nm band amplificatio 
n" . ECOC 99, 26-30 Septembe 
r, 1999, Nice, France). 
[0014] 

imwMmL*dt-?&m&} c^yv^mm^^ 

[0015]JSS«K. LKyHJSgffl<7)EDF<i N C 



(4 

5 

^KlHiffl«EDFtit<T3^4<g. ^<-fh^ 
mtfibh. ttlli, LAyFflKifflEDFTIi, 0. 9 
8umXiil. 4 8^tm^)@lie3t* J CAyK^Ii)e 

Ly<y mtrXffivmztiht^o 2ffig<?>mmm 
[ooi6] crtyvmmiEDFtLrtyvmmmE 

DFfcvyTVWCffiSU RMafrCCAfKfcLAyK 
L*>U l7>f>'±fc2o^RStS* J * , 3, mL<r>W& 
5r«Wc-rs. BW-tSfc. ft^^-^riftlt^jlff-f 20 

[0017] Rit^o«*we»is Pz^sMmT® 
[0018] *gtgiMu i o^v»a«ba»«ea-r* 

[0019] *&Bffli;fcfc. X 9»«fCC/0 Hft 

[0020] *wwi*fc. • ■ mm 

[002 1] 

li. mi*>Y (C) (Dd^t (Sc ) t*2A>H 

( l > *>gs* ( s L ) z<kttAJim*Ht£%jm-rz> 
mmBsx-h-yx . 1 h (o coft^^Ji 40 

6B£^l«>£imittfMl4) fc. SKIBlAyH 
(C) JtOJEttJEa^rtyp (L) cr>m*&£zmm 
4?^2*»E*fi*i* (22) fc, 3§8Slc03fcJit@& 

* ( 1 4 ) tmsn20mmm (22) t^acu 
s$*u sa»i 1 0 o%*fficr>%Mm? 

JBH-*-4*lR»* (16) t. JSK K*2&tfSI30 

x-h£mm&mi<r)m-*^-? (10) -c* 
itm2co^-h*^Sitsi«03iyi<i«Eft (14) tag 

au m^icnmfmw (14) ^smi2«»K 50 



1 ^2002-261363 
6 

- h £A:^&3££3Kt?S3<9tf- biPktHM-hm 1 
<03t-9--4f ( 1 0) t, M2cft£iii1}-t&®& 

3tis ( 3 o ) t. %msi&m oo) ^itj^j-rssiie 

m&l<rtft*r-**.\'—9 (10) 

h t sstm i c^ynasiEfr d4) tnm^mm 
m i <o»i«iSEft tft^sae^ASk . 2 
cowm#ximztiti%m&2rtyv(?>m*&(;t. m 
wmi0fl&r~*x.v-9 (10) <7)%mm3*-hfr 
feaj*s<t*«Bs*ifcsa» 1 a> rooms*** 

[002 2] zmozm&tx*). R»^10 0%* 

mzm&tfm 1 n%wmm>t>mm ia> 
y vnmmmrnmm&mx'* s . ss 1 <^ttiiij£ 

[0023] *!6^{C«l»3t»i«a#Ui. SI20B) 

%3ti&fi-r&m2<o®mm ( 3 2 ) t> ^^120 
E&ie^s:. s^iRits (i6) t%mm2<vit}m 

®tk ( 2 2 ) k<7)S*^SSSSB2<7)3feti^i* ( 2 

2) trntz^nffimmAftkimtzvytftt 
[0024] zmsitimt. mitt. mirt>Yax& 

10 0%RjfrTSm2RltSI(26) k. »K ^2^ 

T. Si^i^-hfc:Si®i3fe-9--^AU-^ (l 

0) <0^3^-h*«^L. Si^2^-ht^i^2 

Rstn (26) &jtLx%mm2<r>mm#ximzti 
z> %wm 2 a> vcom^%ffxJii-$>m2co%tf-* 

(a^fr-C^-rsm 1 *V K<0A S EftSrfc-tf&ISfttSr 

[0025] mm. m i y<y *#cxy *) » m 

2AyK4 t LA>HT*S. 
[0026]»*L<»i, isniexfl ( 3 0 ) s 
1 ^m^f* (14) o^stcw o 3i*gS 1 ^© 

^j-tS. ClixtiO. »l«»|fi«BlWWJ»2AyHK: 
Jttl»a*i&fi»tS*\ *2O/<V|e|dW*jE0N 

[0027]»^L<Ji. «1KIW(16)^ 

mioiae^sarts. i*ucio. ^2co3KJi^ 

[0028]ff*L<Ji. 3K§Sl«03\yiil«fr(l 

4) mmffl&£<?)TX'%wm2J<yv&tLxiEe>m 



7 

[0029] 

[ o o 3 o ] a i *mkD-m&mcomiffii8.7n 

LA>K?Xs^*Sl#. 3*-hA, B. C*4T?* 

%+r-**v-9 1 o^-hAfcA^^ri.. 

jlU-^IOUU *-hAC0A;fafc£*-hBa»*>ai:fj 
U *-FBcOA;b3fc£*-hca^aj;JrrS3fc^e 

[003 1] 3fr»T-* jtW-^lOO^-bBJi. WD 
Mft# 777 1 2 . C/n> KJilgKjgUfcSS&tf e r 
aamacox^h'^ a H-rat? r^(EDF) 1 4 , 
mm& i o o%*gf»c^'y Kjsares 1 6 , 3fcr>r v 

?18. WDM3fc& y752 0. LS'O KJBG(3i 

UrftS&tfE r saraacoE d f 2 2 . *r-f y w-? 

24. MtffcU RSt*#l 0 0%coCA>'KR3t3|2 6 
SrttLT. 3*-hA, B. C5rft«rrS3t9--^^W 
-?2 8<0*-hBfcga£f 6. ftir-^jt-P-? 1 0 
CO*- hCJ±3frT-* * 2 8C0*- h Afcg£-T 

[00 3 2] WDM3t^ yr7l 2»i. 

? 1 o<otf--hB*>£>co3£fc. iiiew— rr-f jt-k 

(LD) 3 0<OtiJ^SlliB3t^^»[LT. EDF14 
lzm&-f&. WDM3b& /r7 2 0tt. tETM 
1 8*^SWJ$;h.65Bc. i)jeLD3 2coaj*-rSlliB 
3fc££»Lt\ EDF2 2fcftt&fl.. EbjgLD30<0 
tfcoftfttt. EDF14<0<-Xi:^S3t7r^>'N'*C5 
3l7r^A<0^. 980nmX«il480nmTfc 
0. 7 vikWt7T 4 1480nm-e*> 
S. ^S(C. ®eLD3 2<0a}*^±. ED F 2 2(0 
^-Xfc^&^W^T^WAco^ 9 80 
n mX« 1 4 8 0 n mT'fe 0 s 7 -y^tWty T A ^'Ti> 
14 80nmT&£. iMttftifrtSa>\ Hlj@ 
LD3 0(OtB^&*A«98 0nmCO^. 367* VP- 
9 1 8&lfWDM3fc# 2 0f±9 8 0 nmJE D F 
2 2fc|plttTjffiiT£S<0rt*Sa U\ 
[0033] Ttr-fyv-^18. 24«. ^5:1^- 

*>.%T4W-7\8, 2 4«. 3t9"-^jLU-^l 
0(0*- h B frhlW- * jl 2 8 CO*- h B £|S] 

fc. 3tr^yw^24J±. £St*S2 6tc«k9Rat$*t 
& CVN'y Kj£tt#E D F 2 2 {zntMt&<r>m±-t 
h. H»(0tSS. 3tr^yp-^24Sr^tS^fc-C, 

[0034] OT. ^Sa^KOlWS-BiBItSiWI. . 



(5) ^2002-261363 

8 

C/\>Kco<I##Sc a^LyNVKcom-f3KSL if. ft 
1 0co*-hA£A;?jU *-hB*>& 
WD M3b* -5-77 1 2£A;*J-fS. WDMft#yT7l 

2ta. m&Lvson&iis-hmmffxhLx^h 

C0t\ WDM3fc# 7/7 1 2tt. fttf"- ^faV-^ 1 0 
CO*- h B*>£><03£ ( C A> Kft^Sc &tf La> K 
ft^S L ) fcagLD3 0*>£co«gft££>XL-C. 
EDF14fcffil&-rS. 

[0035] EDF14«. ®igLD 3 0*><?<0)aj@5fc 
10 fci DHfieSflT, CKyh'g-^tSc fciiHU CA' 
>K(0ASE3tSrH*-n». ilieLD3 0*^<0ifi©t 
#ED F 1 4<0£t£fc*»t >)#it-tSgfc5l^t<0-Cfc 
EDF 1 4(is ^TSidt. LA>h'j|f 
ftS L £<iaH3itB-t6. EDF14&. LA'yKff 

3Ks L zmmit%iw££\.w. tmt&xotz. l 

[0036] EDF14Tliil$nJtCAyHM^7tS 

c amt. %iktzcrtyYASEm.vm*izmm 

20 SflfcLAy Hfi^tS l liCA'y HRStS l 6 fcASt 
-TS. C/\>K^gl6cOC/\'>KKIt3Mil0 0% 
*3! (0!i.tf. 9 0%) fc^StLTV^<0T\ EDF 

1 4x-mrn^tifiCJ<y Km^tsc xi^edf i 4-c 

CA'ypAS E5e(±t5 ^ if A*R«S*fC E D 

Fi4ti}Aifrst,co<o. z<-mim&Lx. 3tr 

^yi^-^18tA»TS. EDF14*^aj^J$tl.S 
LAyKfa^eSL ttCA^Kfil»l 6S-iai*X« 

[sa*f g»LT. 3fcr-f y u-^ 1 8t:Ai«-&. 

[0037] CA> HR»«1 6-CR»SfutCAy H 
30 M^fi^tSc ti. St^. ED F 1 4T3t»B$^ 

wDMjiWf y7-7 1 2 tm&ixyt*-*j.i'-? 1 0 

CO*- h B t AlttS . 3Kir-^ i ^ 1 0 li*- h 
B{CASfrS^*-hC*^aj^ScOT. *SJi> E 
D F 1 4coK*i6i«8}t:J: *)%ffia2tifzcrtym^ 
3tSctt. 3t1T-^il— ^2 8<0*-hAtA»L. 
-?-co*-hB*^{l}*$iL. R«5g26tJ: Dra£St$ 
ti. 2 8co*- 1- BtSAItt. 

-ecoC*-h^|ti*$itS. 
[0038] TtT'f yi^-?18fcL R«Sll65r®g 
40 Ltli/£(EDF14XimZtlfzCrtymm£ScR 
l/EDF14T564i-r5CA>HASE3tcO-S. Mf 

izutymm/tsL ) ^ass^ttW^-cssL. 

WDM3lWfy7-52 0t:ASfrS. WDM3b&>y7-7 2 

oii. 3tr^ y w-^ 1 8*^co3ttaeLD3 2*^ 

coagTt^^LT. EDF2 2tAI«-S. 
[0039] liBfcfcfc LTEDF 2 2*>*^i:-r&CA 
y K«Wt«7-|4, & <t5fc.-30dBmJa 

± x tfWtfV^- i d BmTiV^COT. RltSl 6C0SW 
$*i90%SSTJ:^. 
50 [0 04 0]fc>frrSiUItS-?S. EDF22»i. ® 



9 

gLD3 2*^I)j^fcJ:»)Iiie3fu R»2I16£ 

m&Lt:crt>Ym*ms c rx/edf i 4-emit& 

C/N'yKASE>tfcV^WtOTT\ i®f!l#&lXte?| 
^TLAyHm^3tSL tmm-fZ. BjgLD3 2A>£> 
ai*?itSll®K(i. EDF2 2?«£«p-CSS£fc:EDF 
2 2fc«lRSftS. EDF2 2JiL;\'yHi^3tSL £ 
Jt«g^l.^TCAyKASEft£$S4it&. EDF2 
2»±, -eoJd&CAyKASEfti:. HMSJlfcL/'C 
y FflW#S l *%TA V k-* 2 4 izmftj}? h . 
3fc7M Vk-?2 4liEDF 2 2A^<93fc£r*S«3cX{i 
<£it£-Ci§j§U CAyHR«||2 6fcffi!)irt«.. Ca* 
y KK#82 6tf>C Ay 1 0 0%%<DX\ C 

AyHRStS26tt. it<@£iifcLAyKfI^3fcSLtf> 
*£j§SSU CAyKASEftSrRSW-S. KltSti*: 
C Ay HAS EftteftTM V 2 4 T«lRXI±Hg? 

[0041] CAy KRStfg2 6 £iijg LfcHHISfut 

LA*y nm^ies L \mr4 2 sow- h Btc 

[0042] ^cOiatcLT. 3fr9--*^-*28 

hCA^. E D F 1 4 X-WSXWm^ix 
fcCAytW^Sc t. EDF14TfflA»tJi6$ 
*U EDF2 2T3&<im£*l£LAyKli{^fcSL£ 

[0043] #ajfg«D?&#gfcL CA> b'Jtgfcjg L£ 

j^edf-c*,. -HHzm^m&tzAULtim&iz 

ii. L'<>V~CV>fflm&£.lft?>Zt. LAy 
HJilgtHi. CyN*yH3t5r^-K3tX«fflBtetfcLTE 

mzismzwm-z. 

[0044] Lrtyvtm<?>x*>-xj»i^ m2izm- 

XotZ. 1. 4 8jtzmXI±0. 98jumi|jefcJ:-5T» 
5/im^ASE3fe$:W»JR^C:i:KJ:0. 
LAy KfcttJS^SK«E#fo^j£$ft£*^TS>S t 
♦£&h.TH*. LAyKitMUBEDFJi. ftR («U 
tfl 5 0m) ?t)<0. ®)R&»0*#&fcg<DftteASt 
&fc&aEfc«g-t&. SROEDF<0«lRafi#tt^ 
6. 1. 5//m^ASE3KOH®JR*>'LAyh'<OJg(BSr 

LAy K«fc*t L4^&RSg#toWgj££*v5:v w. 

[0045] >rfuc*t u ae3iais^-Hhfe# < ut 

(3. @Jg3£?)13gI)jg(;:i: 0 , LAyKiHl#£tT^ 

J«*WK, EDF^fcWoTHieLD^-H)- 
fcSfcU 5m^7)EDFfc. UgLD^A^+T-Ss?^ 
$;LXl&o 15 0mI«EDFt-9^ ¥4ViM 



(6) ^2002-261363 

1 0 

JBLfcED Ffcffi^? r 4 AfcE r £ 1 0 0 0 P pm H 
—7LiZi>0)X'fo& . MR (15m) OEDFtCOl^T 

iZ. 37g£/h$<U MFD£37g?>Jt£*£<g 

o. SBg3Kw®jR^fiiWL^<^. -eois*. mm 
%#m<£x-miX'$&. 

[0046] mkStVit. 3TS2. 4/im«7)15mE 
10 DF^flEfflLJt. -5-<OEDF^1480nmtCtJ^5M 
FD/3TgJt«l. 9 3T&*. ®®6<0&.&Z14 
80nmtLt. 15 m*E D F fc*fU AltlligAV 
-$r80mW. ajltlli&'NV-S:48mWi;Uc. 15 
0m*EDF£**U AS*Ste&'N' , 7-5rl9 0mW. ft 
StHfigAy-^OmWi Liz. SS*>. 1 5mSEDFt 

*<te&tf4 8mvr&Lkxm<mmziixts'). - 

150m*EDF-C«. 1 4 8 0 n mftfiifrfCS 

m&kt&Xoiz%~>x^z>. 

[0 04 7] m4frt>ftfrl£o1iZ, 15mIEDFt 
20 li, 1480nmSfi@£t>#*;b£>-$\ 154 0nm*» 
hi 620 nmn&^W&mfflZK*) 5 d B£«J6ffiJt 

^'^^tLfc. crtyvtnitnxii. /hSvvfir 

1 6 2 5 n maTOa^-Cy-f WT^xX'h 
h. i^i:h*>^ 148 0nmH)@-CS>->Tk. EDFcO 
£fiCH-»T9K»ttttiif « 5 d BiaTcOffiltWC. 
LAyKTwr^X^My^^ilTV^. 15 
OmlEDFttl ¥4 VW. Jt^&t 6 d 

SV^EDFTIi. H2t^-rLVN'yHlgjg<0^^XA 

[0048] zoxoKmmtgkizm'iz. *mmx- 

it. fflieLD3 0<7)aj^>'\-V-?rEDF14<0^ti? 
«t0. EDF14ti. LJ<yYm*miZjttLX77X<7) 

?4 >zmmzt*nz. <mn < 5 d bot^i#) 

i:^rl». EPF 1 4XWmti%1)^t:®mm.Mi.. 
RStfl 1 6 . 3tT>f V V-^ 1 8a^WDM3t^ >y7*7 
2 0SraiiL-C. EDF2 2fcA»L. d^-C«lR3fl 

40 4. 

[0049] &1Z. EDF14* J -3 0dBmKLhcOC 
A'yK3KSrf6*L,, Zti£ E D F 2 2 izMX'thc^tf 1 . 

X'bh. LAyH«H1MHB4CAyKJ:9«V\ fi^' 

*iHiO±S^*^XA*iH2tc*-tJ:9tl. 55itm 
=^ASE3t<0lfifiJRt:J:&tW&it«. 1. 5 5*tm 

mASEm^^mmizm^^hn^K zo-tti 

50 WKF&l«Sr<f&. 1. 5 5/zm®3t£J:05&$«t 



(7) 

1 1 

[0050] mt-^x-t &%rt&&£m-i>mm 
m&zm*xi. H5«. znmm&z^rt. mm 

*fc& mumm^-t. 2 5m^ xyH^AfrSS 
||DU:7 "/Wfa7T4**®ML. J3»ie»A£14 80 

fcl/C1 530nnu 1540nnu 1545nm > 1 
5 5 0 nnu Rtf 1 5 6 0 n m<T>&%&1iZr>\\xmW® 

^.05 frh%$ttzw$x% * j: a t . mx<m^x 

t£*LTV>|>. »I1530nm-1550nm 
[ 0 0 5 1 ] E D F<oa*a«<Offl3S, X 

/u^Amay -y t-(^(edff) fcx^t* 

•>A8SnfB3Sft7r4A (EDSF) OfflitfcitgL 
fc. 06IJ. EDFF££JHU;#£<D. NF 

fW F fcffl^^-r. flflfc . 1 5 4 0 n mff) 20 
ft£ffl]»ftfcLTEDF£A»Ut:„ tmwtilh. «K) 
3fc£ A» L&l^^8^m£8^T'0SLTj> 6 . 

memmi iza^x. tm\mftm&nmm f s- 

[ o o 5 2 ] 06 -c. !mtft®4 o a. Co mrn/t 
tmLtzmsnmmffiZmL. ^ias4 2«. c 

#ttft«4 4 tt. C Ay K«fc£ AW U^^Ofll 
f#«tt£*U !^ttffl«4 6«, C\'yF«Bfc££A» 
L&V^OSIKM!§it£^. 06*>£>. CAyF*» 30 

jt^T, fo##*iftJiiJnu mmmi. 1 56 o~~ 

15 7 0 nm<9»£i£-CJ£*r*-& tW). L/n>F"C*> 
415 7 0~1 6 0 0 nmtf)««igT'li. JIfcyCfc'M& 

[0053] ^FttfttS50Ji. CAy KJfSfcfc 

£AJH^i>^tf>*ilf§#ttS:^U ^ttffiS5 2li. C 

LK^t&Scm^imZKi-. 07*^ CAyKS§|» 
ftfcAStti.^ CAyK*|i!^£AStL*v^K 

[0054] EDFFfcEDSF^lt«g-rSfc. 
d%Zttf^X.2>. m*>. EDSF^rffiffl-TS^. C 
A> KMBtet^ftTT't . 1 5 8 0 n mOTOffi&g: 

«T-^m#ttw-&^T\ m%#ft±.Lxt>. mm 
mm 1 5 7 o n mj^TtfeSi-rs ^timu\ - 

2k EDFF£&Jtt6*§&. 1570nm-1600 50 



^2002-261363 
1 2 

n m<n^x-m%m%.cr>m%%®mvm<< \ ^x. 1 

5 6 0-1 5 7 0 nmfcfctt68 ; gJt!n]£W$QT#fl 
If . 1 5 6 0~ 1 6 0 0 n m<7)£««LXy FJg(§2l£ 

[0055] EDFF£l£jatSJ©£T\ 1 560-1 

5 7 o nmrsi^m^iiJirtsgH^p^^t-^, 

*) , «t"t^*»4>-rfut 1550~1570n 

[0056] fflilteti: LX&g&W-i&feLti. Z 
<r>W8&k*mS\,Z5f,-f. JiiB&ftOfcftli 1 5 4 5 n m 
ffl8te^^-^-30dBmt^3r<{SVV« 

flUk. -1 dBmi:^3®A , 7-'Ct>. 

[OO57]#Hfl£0rm, CAyKg-^ScliED 
F14£Q.&LXtmZtlh(r>T. fflJW«CEDF14 

a*WW±^fc-?l=S. EDF22 
tt. C^>Fffl|»3KtllteeLD3 2*^«Hlie^02«[ 

[0058] EDF2 2li, ED F 1 4XT&$lZtV%fr 
^fzffiimf$.tt&5&tZ®.W.L. ED F 1 4X$U$.Ztl 

h c*y fas E5tfc X SS^ftas^fci ot cy<y F 
ASE3K£2!8y:<f&§rr&. -f^i>*>. EDF22 
tt. HieLD3 2coai^-r&Iije3ti:. EDF14?>!fc 
FASE3!&7)2^tcJ; OBfie^fi^^i: 
fc^rS. 2»«ftet:J:-5T^-tSC>'N'yFASE3t 

(mRfRizt*). EDF2 2<i. LJ<yw>m*mzm 
\,wmwm&x'%tmt&. wdm%* 2 0 

D F 1 4 T»JKSft&;&»ofc®je7&£#£ . E D F 2 2 

[ 0 0 5 9 ] ft74 V U-^ 2 4 *^tB^J$ill. C A> 
K3t«4W«. *t-=ifa^^ 1 0<0^-hC*^aj* 

SV^. ^2 8atXRSfg2 6<0ftb 

[0060] Wmtk UTX^t'«>A5r«ffli-S||iSW 

[0061 ] SlieLD30. 32cOftb0fc. *-c0L 
D^aj^J3feX»i1K&<7)LDwa}*3tS:^L^3K^ 2^ 
SOL. ^-fitWDM^ 777 12.20 izm&tb 
®fS.Z$mi-&Zt&X'ZZ>. &LD<DS&ig&€ 

li. liie«^<0EDFt:iEtfct,OT^Jtfxlf^^=5: 



(8) 

13 

[00 62] £tz. CAyFaateb&>'EDF2 2fci>Jt 

h u<> FofftteAjL-f- h<?re. edfh t®jR$ 

fl^-5fcS|jgLD3 03{p^WSBe3t^:{tTt. EDF 

2 2izti^z+#%LJ<> vwmnzmtTZ 

tfihh. *<7)£o%m£Mi. SfiSLD 3 2KZXWDM 
3t^-y7-7 2 0^«B&-C§S. EDF14tcAI«-Sll 
aJBCVTO-fcitffcWUf. #-cO®gLD3 0<7)ft 
fcDfc. ^OLDOaj*ft££&LTWDM3fc&yT 

7 1 2 £flaw-4#a*awuf j 

fcfifJfcTn »/?0£09 . 10 
[ 0 0 6 3 ] 09 HiiVvt . £gtfff6 2 18&<Dlig 
LD6 O^aj^S-^LT. WDMfttfyT^l 2K 
ttttT*. ^»«6 2*^b--AXTi; -^O^-, 
£«3S6 2 ii 2 ocoaS LDtf)£tS;Jj3fc£ E3»TC3* 

[0 0 64] Hl^tlS^Tti. SfigLD3 0<7)aj* 
■t 6® jgftMS* E D F 2 2 coiagfc tfllffl-f 5 *§ 

WDM3K* y7-7 2 0(i-?-Olie3tSr^)iT^W 
tltPSr^V). BH?. iieLD3 0<7)»fttWDM3b& 20 

«y7*7 2 oosas^fcoffl^^T. m 

[0065] ft?-* aP-? 2 8&tfC A> 

2 6*^$:l.£»£-e. HNBS*utCy^K*i:LAv 

[0066] 30 

%mm&<mm?zz. u»t>. nm&& 

[01] *^<O-|3fcfl<O^«j£0-C;fcS. 



^2002-261363 
14 

[02] &RKDF\iz.m-hL*>Yim<owm*m 
[03 1 t^w-m&z.mz> u<y mm^sm 

[04] EDF<OfO#^tt2il^t^^S^. fi$tCi 

[05] RitS14<^)RSi*Sfc01t3*^||^l<O 

[06] EDFF^ffiffl-TS^^ 

[07] EDSF^fffltl,^, *Hti:»^J8& 

[08] mw*y~tmm>M&z*-?m:hh. 
[09 ] isoitt^«ew&«j«0-c&i» . 

[«^^HBB] 

10 : %r?-*j.l—9 

12 :WDM3t*»/r^ 

14 :X.)V\Z^J±ffiSltft7T4rt (EDF) 

16 :C/\'yKR#S 

18 rftTMyU-* 

2 0 : WDM3t^-/7*7 

2 2 : X/t-t'^ASajDft? T'frt (EDF) 

24:3tT^VW-^ 

2 6 : CAyb'KStS 

28 :3t9--dfAU-^ 

30, 32 rlffleu— ff^3j--K 

4 0 : Cy<y K«8teK*«A^-r&^Oiff|^#tt 

4 2 : C^>K«ltet*«7Jj-rS^<^|^m 

4 4 : crtyvwmtfwi&^nmmm 

4 6 : C^>K*i8tet*«A*L^V^-<^§m 

50 : c><.>vwm&xtth%&wmmL 
52 : ca>kim^>^*»6*hhhi» 

5 4 : c*>Ywm&\*L%\y^<rmm& 

5 6 : CJiy^mmtifi^JlL^^ffM^m. 
60 : ESjgLD 

6 2 : £SSS 



[02] 



%3C 



1.48nm 



1.48pm 



ASEX 

ft* 



[03] 



Mac 



1.48*111 



Er 



Er 



(9) 



^2002-26136 



[Hll 





(10) 



^2002-261363 



[H6] [H7] 




(11) 



$#§32002-261363 



[09] 



Sc+S L 




(51) Int. CI. t 

H04J 14/02 



F I 



(72)%BB« *ffl 1£ 

^5®J:Wm^ig2TB l#15^«fc*£ 



F?-A(##) 5F072 AB09 AK06 JJ02 JJ05 JJ08 
KK30 PP07 RR01 YY17 
5K002 BA02 BA04 BA05 BA13 BA21 
CAD DA02 FA01 



